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TITLE: Oral-direct thrombin inhibitors 

AUTHOR (S): Crowther, Mark A. 

CORPORATE SOURCE: McMaster University, Hamilton, ON, Can. 
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DOCUMENT TYPE 
LANGUAGE : 



4 6 (New 
olysis (2nd 



AB A review. Current 
***thrombosis*** 
frequently require 
* * * inhibitors * * * 



Fundame^al and Clinical Cardiology (2 00^ 
Therap^^c Agents in Thrombosis and Th( 
Edition^ 265-271 
CODEN: FCCAEH; ISSN: 1067-5264 
Marcel Dekker, Inc. 
Journal; General Review 
English 

strategies for the treatment and prevention of venous 
require a mix of parenteral and oral therapies that 

lab. monitoring. Oral-direct ***thrombin*** 

have the potential to simplify antithrombotic therapy; 



these agents produce a predictable anticoagulant response so that lab. 
monitoring may be unnecessary. Ximelagatran, the oral direct 

***thrombin*** *** inhibitor*** in the most advanced stage of 

development, is a ***prodrug*** of ***melagatran*** , an 
active-site-directed inhibitor of thrombin. In phase II studies, 
ximelagatran has been evaluated as thromboprophylaxis in patients 
undergoing elective hip or knee replacement surgery and in patients with 
nonvalvular atrial fibrillation. The drug has also been studied in 
patients with acute venous ***thrombosis*** . In each case, 
ximelagatran appears to be at least as safe and effective as current 
antithrombotic interventions. Phase III studies with ximelagatran for 
these indications are currently underway. If ximelagatran lives up to its 
initial promise, it has the potential to revolutionize the prevention and 
treatment of ***thrombosis*** 
REFERENCE COUNT: 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TITLE: [Prophylaxis of postoperative thromboembolism. New 

alternatives to low-molecular-weight heparin] . 
Profylax mot postoperativ tromboembolism . Nya alternativ 
till lagmolekylart heparin. 
Bergqvist David; Siegbahn Agneta 

Avdelningen for klinisk kemi, Akademiska sjukhuset, 
Uppsala . . david . bergqvistokirurgi .uu.se 
LAKARTIDNINGEN, (2002 Jul 11) 99 (28-29) 3039-41. 
Journal code: 0027707. ISSN: 0023-7205. 
Sweden 

Journal; Article; (JOURNAL ARTICLE) 
Swedish 

Priority Journals 
200209 

Entered STN: 20020813 
Last Updated on STN: 20020914 
Entered Medline: 20020913 
For somewhat more than a decade low molecular weight heparins have 
dominated in the pharmacological prevention of postoperative venous 
thromboembolism. At present there are some new methods of potential 
interest both as prophylactic substances but also to better understand the 
pathophysiology of deep vein ***thrombosis*** . These are inhibition 
of factor VII a/tissue factor complex (NAP, Nematode Anticoagulant 
Protein) , inhibition of activated factor X (the synthetic pentasaccharide 
f ondaparinux) and thrombin inhibition ( ***melagatran*** and its oral 

***prodrug*** ximelagatran) . They have been shown to be effective in 
high risk orthopaedic surgery. They have to show their place in the 
prophylactic arsenal in comparison with low molecular weight heparins 
(effect, safety, mode of administration, cost-effectiveness) . 
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22132572 PubMed ID: 12137410 
BIBR-1048 Boehringer Ingelheim. 
Mungall Dennis 

The Miami Project to Cure Paralysis, Department of 
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England: Und^^ Kingdom 
Journal; Ar^p.e; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200302 

Entered STN: 20020725 
Last Updated on STN: 20030227 
Entered Medline: 20030226 
BIBR-1048, a *** thrombin*** ***inhibitor*** and an orally-active 

***prodrug*** of BIBR-953ZW, is under development by Boehringer 
Ingelheim as a potential antithrombotic agent [331881] . By 1999, 
BIBR-1048 was in phase II clinical trials for thromboembolism and the 
prevention of stroke due to atrial fibrillation [331881]; by April 2002, 
proof -of -principle had been demonstrated in phase II trials in deep vein 

***thrombosis*** [446554] . In July 2001, the company revealed that an 
IND was expected to be filed for BIBR-953ZW in 2002 [415884] . 
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CAPLUS COPYRIGHT 2 003 ACS 
2003 : 154081 CAPLUS 

Mechanisms of action and principal pharmacological 
properties of the new antithrombotic agents 
Samama, M, M. ; Gerotziafas, G. T. 

Service d ' hematologie biologique. Hotel -Dieu, Paris, 
75004, Fr. 

Lettre du Pharmacologue (2002), 16(6), 154-160 
CODEN: LPEHAV; ISSN: 0984-452X 
Edimarlc S.A. (Vivactis Media) 
Journal 
French 

Fondaparinux (Arixtra) and ximelagatran (Exanta) represent a real 
innovation for the prevention and treatment of deep vein 

***thrombosis*** . They are completely synthetic and specific inhibitors 
of a unique serine protease of blood coagulation. Fondaparinux is the 
first of a new class of selective antithrombin dependent indirect factor 
Xa inhibitors, which inhibit thrombin generation. Ximelagatran, the 

***prodrug*** of ***melagatran*** , is a unique new antithrombotic 
drug, since it is the first clin. used direct orally acting reversible 

***thrombin*** ***inhibitor*** . This review summarizes the history 

of pentasaccharide and ximelagatran, their mol . structures, their 
mechanism of action and their pharmaco]<:inetics . 
REFERENCE COUNT: 35 THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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/ Structure 1 in file .gra / 



AB Synthesis of thiochromane derivs . (I) (Rl = halo; R2 = H, halo, alkoxy; Y 
= S=0, S02) for use as ***thrombin*** ***inhibitors*** is 

disclosed. Thus, I (Rl = CI, R2 = H, Y = S02) (II) is prepd. in 8 steps 
from 4-chloro-2-methoxythiophenol, Et bromopropanoate and 

paraamidinobenzylamino azetidinecarboxylate . II in thrombin clotting time 
assay shows an IC50TT of > 0 . 05 .upsilon.M. I are useful as 

***prodrugs*** , competitive inhibitors of trypsinlike proteases, such as 
thrombin, and in particular in the treatment of conditions where 
inhibitors of thrombin is required (e.g. * **thrombosis*** ) or as 
anticoagulants . 

REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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prodrug H 376/95: intestinal absorption properties, 
biochemical and pharmacodynamic effects. 

Gustafsson D; Nystrom J; Carlsson S; Bredberg U; Eriksson 
U; Gyzander E; Elg M; Antonsson T; Hoffmann K; Ungell A; 
Sorensen H; Nagard S; Abrahamsson A; Bylund R 
Department of Cardiovascular Pharmacology, AstraZeneca R&D 
Molndal, S-431 83, Molndal, Sweden., 
david . gustaf sson@astrazeneca . com 

THROMBOSIS RESEARCH, (2001 Feb 1) 101 (3) 171-81. 
Journal code: 0326377. ISSN: 0049-3848. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200105 

Entered STN: 20010604 
Last Updated on STN: 20030314 
Entered Medline: 20010531 
Suboptimal gastrointestinal absorption is a problem for many direct 

*** thrombin*** ***inhibitors*** . The studies presented herein 

describe the new oral direct ***thrombin*** ***inhibitor*** H 

376/95, a ** *prodrug*** with two protecting residues added to the 
direct ***thrombin*** ***inhibitor*** ***melagatran*** 

Absorption properties in vitro: H 376/95 is uncharged at intestinal pH 
while ***melagatran*** is charged. H 376/95 is 170 times more 
lipophilic (octanol water partition coefficient) than ***melagatran*** 

As a result, the permeability coefficient across cultured epithelial 
Caco-2 cells is 80 times higher for H 376/95 than for melagtran. 
Pharmacokinetic studies in healthy volunteers: H 376/95 is converted to 
***melagatran*** in man. Oral bioavailability, measured as 
***melagatran*** in plasma, is about 20% after oral administration of H 
376/95, which is 2.7-5.5 times higher than after oral administration of 

***melagatran*** . The variability in the area under the drug plasma 
concentration vs. time curve (AUC) is much smaller with oral H 376/95 
(coefficient of variation 20%) than with oral ***melagatran*** 
(coefficient of variation 38%). Pharmacodynamic properties: H 376/95 is 
inactive towards human alpha- thrombin compared with ***melagatran*** 
[inhibition constant (K(i)) ratio, 185 times], a potential advantage for 

gastrointestinal bleeding. In an experimental 
model in the rat, oral H 376/95 was more effective than 
molecular weight heparin dalteparin in preventing 
Conclusion: By the use of the ***prodrug*** 



patients with silent 
*** thrombosis*** 

the subcutaneous low 
*** thrombosis*** 



principle, H 376/95 endows^ae direct ***thrombin*** j^^inhibitor*** 

***melagatran*** with ^^macokinetic properties requir^^for oral 
administration without compromising the promising pharmacod^ramic 
properties of ***melagatran*** 
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***thrombin*** 



A pharmaceutical formulation contains a low mol . wt 

***inhibitor*** , or a pharmaceutically acceptable deriv. with an 
adjuvant, diluent or carrier; a pharmaceutical formulation including a 

***prodrug*** of a low mol . wt . ***thrombin*** ***inhibitor*** 
or a deriv. of that ***prodrug*** , in admixt . with an adjuvant, 
diluent or carrier. The formulation is suitable for administration in the 
treatment of a condition in which the inhibition of thrombin is required. 
A controlled, randomized, parallel group, Swedish multi-center pilot study 
was carried out . The study was open with regard to the drugs under 
evaluation but was blind for the patients, all personnel at the study 
sites, and for the person monitoring the expts . with regard to the doses 
of ***melagatran*** and the ***prodrug*** of ***melagatran*** , 
EtOOC-CH2- (R)Cgl-Aze-Pab-OH (I). A combination of s.c. administered 

***melagatran*** and orally administered I is effective in preventing 
venous ***thrombosis*** after orthopedic surgery. 
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